TITLE OF THE INVENTION 
PORTABLE INFORMATION APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the 
benefit of priority from the prior Japanese Patent 
Application No. 2001-043690, filed February 20, 2001, 
the entire contents of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a portable 
information apparatus and, more particularly, to a 
notebook type personal having a sub-display in addition 
to a main display. 

2. Description of the Related Art 

In a conventional notebook type personal computer, 
means for giving a warning message associated with 
hardware such as a low battery message, and abnormality 
and interrupt messages of a program generates warning 
by means of alarm sound or displays such messages on a 
display of the notebook type personal computer. 

In some conventional notebook type personal 
computers, a plurality of applications are selected and 
started from a jog device. In this case, the names of 
applications to be started are displayed on the display 
(main display) of the notebook type personal computer. 

However, in the aforementioned notebook type 



- 2 - 



personal computer, if nobody is present around the 
computer upon producing alarm sound, or if the display 
of the notebook type personal computer is OFF and the 
display panel is closed, the user cannot confirm such 
5 message. 

In the notebook type personal computer which 
selects an application to be started using the jog 
device, since the application to be started is 
displayed on the display of the notebook type personal 
£3 10 computer, if the notebook type personal computer is in 

{3 

Sjl a power OFF or sleep state, and the display is OFF, an 

ijj application to be started cannot be selected. 
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ig Note that some conventional notebook type personal 
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computers have buttons for starting an application from 
15 power OFF and sleep states. However, since one button 

is assigned per application to be started, buttons are 
SW required in correspondence with the number of 

applications to be started. 

BRIEF SUMMARY OF THE INVENTION 
20 The present invention has been made in 

consideration of the above situation, and has as its 
object to provide a portable information apparatus 
which comprises a sub-display in addition to a main 
display, and can start an arbitrary application to be 
25 started even when the user cannot make any confirmation 

by means of alarm sound or display on the main display, 
and even in a power OFF state. 
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According to an aspect of the present invention, 
there is provided a portable information apparatus 
comprising: a main display; a sub-display provided 
independently of the main display; a detection device 
5 detecting an operating state of the portable 

information apparatus; and a display control device 
displaying a message indicating an abnormal state of 
the portable information apparatus on the sub-display 
when the detection device detects the abnormal state of 
qt 10 the portable information apparatus. 

3 

Additional objects and advantages of the invention 

H 

.jj will be set forth in the description which follows, and 
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in part will be obvious from the description, or may be 
learned by practice of the invention. The objects and 
1H 15 advantages of the invention may be realized and 

^ obtained by means of the instrumentalities and 

o 

combinations particularly pointed out hereinafter. 
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated 
20 in and constitute a part of the specification, 

illustrate embodiments of the invention, and together 
with the general description given above and the 
detailed description of the embodiments given below, 
serve to explain the principles of the invention. 
25 FIG. 1 is a front view of a computer with its 

display unit being opened; 

FIG. 2 is a front view of a computer with its 



display unit being closed; 

FIG. 3 shows a sub-display 14, jog device 15, and 
volume control device 16; 

FIG. 4 shows details of operation buttons 13; 

FIG. 5 is a view for explaining the relationship 
between the operations of the jog device 15 and events; 

FIG. 6 is a schematic block diagram showing the 
arrangement of a notebook type personal computer 
according to an embodiment of the present invention; 

FIG. 7 is a functional block diagram of the 
notebook type personal computer of the embodiment; 

FIG. 8 shows programs stored in a main memory; 

FIG. 9 is a flow chart for explaining the 
operation of the notebook type personal computer 
according to the embodiment of the present invention; 

FIG. 10 shows a sub-display property setup window; 

FIG. 11 is a flow chart for explaining the method 
of setting the display mode of the sub-display 14; 

FIG. 12 is a view showing the first example of 
information exchanged between software programs upon 
displaying a low battery message; 

FIG. 13 is a view showing the second example of 
information exchanged between software programs upon 
displaying a low battery message; 

FIG. 14 is a flow chart for explaining the 
operation when the system is OFF or is sleeping, and no 
status display is made; 



FIG* 15 is a view for explaining the title name of 
an application displayed on the sub-display 14; 

FIG. 16 is a table showing different types of 
status display; 

FIG. 17 shows a case wherein "Internet" is 
displayed on the sub-display 14; 

FIG. 18 shows a case wherein the jog device is 
pressed; 

FIG. 19 shows a case wherein an application is 
operated by the operation buttons; 

FIG. 20 shows an example wherein the title name is 
switched from "digital audio" to "TV" by flipping the 
jog device down; 

FIG. 21 is a flow chart showing the operation when 
the system is OFF or is sleeping and status indicates 
new arrival mail or owner string; 

FIG. 22 shows status display on the sub-display; 

FIG. 23 shows status display on the sub-display; 

FIG. 24 is a flow chart for explaining the 
operation when the system is OFF and no status display 
is made; 

FIG. 25 is a flow chart showing the operation when 
the system is ON or is sleeping and status indicates 
new arrival mail or owner string; 

FIG. 2 6 is a flow chart showing the operation when 
the system is ON, status indicates new arrival mail or 
owner string, and an application is to be ended; 
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FIG. 27 is a flow chart showing the operation when 
the system is ON, status indicates new arrival mail or 
owner string, and an application is to be started from 
a start menu; 

5 FIG. 28 is a table for explaining start and 

operations of an application; 

FIG. 29 is a table for explaining a modification; 

FIG. 30 shows additional information displayed on 
the sub-display; 

(3 10 FIG. 31 shows status display on the sub-display; 

3 

%^ FIG. 32 shows a message displayed on the 

SI 

fc j sub-display by an interrupt process of an application; 
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FIG. 33 shows a system message displayed on the 
%. sub-display by an interrupt process of an application; 

W 15 FIG. 34 is a flow chart for explaining display of 

P additional information; 

W 

?l| FIG. 35 is a flow chart for explaining the 

operation when status display indicates the updated new 
arrival mail count; 
20 FIG. 36 is a flow chart for explaining the 

operation of the notebook type personal computer 
according to a modification of the present invention; 

FIG. 37 is a functional block diagram of the 
notebook type personal computer according to the 
25 modification; 

FIG. 38 shows the display states of the main 
display, which is opened, and sub-display when no 



system abnormality is detected; 

FIG. 39 shows the display states of the main 
display, which is opened, and sub-display when a system 
abnormality is detected; 

FIG. 40 shows the display states of the main 
display, which is closed, and sub-display when no 
system abnormality is detected; and 

FIG. 41 shows the display states of the main 
display, which is closed, and sub-display when a system 
abnormality is detected. 

DETAILED DESCRIPTION OF THE INVENTION 
<First Embodiment> 

A notebook type personal computer according to an 
embodiment of the present invention will be described 
hereinafter with reference to the accompanying 
drawings . 

The basic structure of the notebook type personal 
computer according to the embodiment of the present 
invention will be described first with reference to 
FIGS. 1 and 2. 

FIG. 1 is a front view of the computer with its 
display unit being opened, and FIG. 2 is a front view 
of the computer with its display unit being closed. 

The computer of this embodiment comprises a 
computer main body 11 and display unit 12. 

The display unit 12 has a built-in display screen 
12 comprising an LCD. The display unit 12 is attached 
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to the computer main body 11 to be pivotal between the 
open and close positions. 

The computer main body 11 has a low-profile 
box-shaped housing, and a keyboard, pointing stick, and 
5 the like are arranged on its upper surface. 

Operation buttons 13, sub-display (sub LCD) 14, 
jog device 15, and volume control device 16 are 
provided to the upper surface of the computer main 
body 11. 

|j 10 These operation buttons 13, sub-display (sub LCD) 

fust 

H 14, jog device 15, and volume control device 16 are 

'1 

N externally exposed even when the display panel 12 is 

W closed, as shown in FIG. 2. 

w 

* In this embodiment, a notch is formed between the 

C3 

ft) 15 right and left hinges of the lower portion of the 

ry 



display panel 12, so that a back (rear) side region of 
pj the upper surface of the computer main body 11 is 

externally exposed even when the display panel 12 is 
closed. 

20 FIG. 3 shows the sub-display 14, jog device 15, 

and volume control device 16. 

Referring to FIG. 3, the sub-display 14 displays 
information such as the supply state of an AC power 
supply, the ON/OFF state of the system, the access 
25 state of a hard disk, the battery state of the notebook 

type personal computer, a mute state, and the like, and 
has a text display unit 14a. This text display unit 
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14a displays various kinds of information that the user 
is to be informed of, as will be described later, 

FIG. 5 shows the relationship between the 
operations of the jog device 15 and events. Note that 
5 a down event generated when a knob 15a of the jog 

switch (device) 15 is flipped down will be explained 
below. Also, when the knob 15a is flipped up, an up 
event is generated. 

On the other hand, when the user releases the jog 

CS} 10 switch 15 immediately after a down (up) event was 

13 

%j generated, and the jog switch 15 returns to a neutral 

H 

y| state, a return event is generated. Likewise, when the 

i . i 

hj jog switch 15 returns to a neutral state after a down 

g (up) continue event was generated, a return event is 

ffj 

■;X 15 generated. 

IV 

|| The jog device 15 can be pressed, and generates a 

W press event in this case. Various events from the jog 

device 15 are detected by a BIOS program, and are 

passed to an application program. 
20 The volume control device 16 controls the volume 

of sound output from the notebook type personal 

computer . 

FIG. 4 shows details of the operation buttons 14. 
As shown in FIG. 4, the operation buttons 13 include a 
25 rewind button 13a, play/pause button 13b, stop button 

13c, and fastforward button 13d. 

The rewind button 13a is used to rewind a tune to 
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be played back to the immediately preceding tune. The 
play/pause button 13b is used to play back a tune, and 
to pause playback of a tune if it is pressed during 
playback. The stop button 13c is used to stop playback 
of a tune when it is pressed during playback. The 
fastforward button 13d is used to fastforward a tune to 
be played back to the next tune. 

The operation buttons 13 are used to operate an 
object to be operated,, which is switched by a program. 
For example, the object to be operated may be a CD/ DVD 
medium or a digital audio medium. 

The operation buttons 13 are not limited to those 
shown in FIG. 4, but may be a WEB update button and the 
like. That is, the operation buttons 13 are used to 
operate an object to be operated (application program) . 

A disk drive (not shown) is provided to the right 
side surface of the computer main body 11. The disk 
drive receives a disk medium such as a CD-ROM or 
DVD-ROM that records audio data, a CD-ROM or DVD-ROM 
that records audio and video data, or the like as an 
object to be played back. 

FIG. 6 shows a schematic arrangement of the 
notebook type personal computer according to this 
embodiment . 

As shown in FIG. 6, a CPU 21, BIOS ROM 22, main 
memory 23, display controller 24, keyboard controller 
27, CD/DVD player 28, HDD 29, battery 30, and power 
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supply 31 are connected to a bus 20. 

In FIG. 6, the CPU 21 controls the overall system f 
and executes programs stored in the main memory 23. 

The BIOS (Basic Input/Output System) ROM 22 stores 
5 a BIOS program having a role of, e.g., detecting events 

generated by the jog device 15. 

The main memory 23 stores programs and the like 
that implement the processes of the flow charts which 
will be explained later in this embodiment. The main 

q 10 memory 23 stores an OS (Operating System) 23a, a 

**** 
W 

%j control program 23b for controlling display of the 

sub-display 14, and an application program 23c. 

The display controller 24 controls display of a 
main display 25 and a sub-display 26. 

|M 15 The main display 25 is that of the notebook type 

f || 

Q personal computer, and corresponds to a display screen 

Fll 12a shown in FIG. 1. 

The sub-display 26 is provided independently of 
the main display 25, and corresponds to the sub-display 
20 14 shown in FIG. 1. 

The keyboard controller (27) controls the 
operation buttons 13, a keyboard 27a, and the jog 
device 15. 

The CD/DVD player 28 plays back CD/DVD media. 
25 The HDD 29 stores an application program and the 

like to be mapped on the main memory 23. 

The battery 30 supplies electric power to 
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respective components of the notebook type personal 
computer when no electric power is supplied from the 
power supply 31. Electric power from the battery 30 
and power supply 31 is supplied to components which 
control display of the sub-display 2 6 to maintain the 
display control of the sub-display 26, even when the 
notebook personal computer is in a power OFF or sleep 
state. 

FIG. 7 is a functional block diagram of the 
notebook type personal computer of this embodiment. 

As shown in FIG. 7 , the notebook type personal 
computer of this embodiment has a system abnormality 
detection module 41, event detection module 42, message 
setting module 43, and display control module 44. 

The system abnormality detection module 41 detects 
any abnormalities of the system. More specifically, 
the system abnormality detection module 41 detects a 
low battery state of the battery 30, temperature 
abnormality of the system, an abnormality of an 
application program running on the notebook type 
personal computer, and the like. Since the detection 
method itself of these abnormalities is the 
state-of-the-art technique, a detailed description 
thereof will be omitted. For example, a low battery 
state can be detected by detecting if the remaining 
amount of the battery 30 becomes equal to or lower than 
a predetermined amount. On the other hand, any 
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abnormality of an application program is detected by 
the OS, 

The event detection module 42 detects events 
from the operation buttons 13, jog device 15, and 
keyboard 27a. 

The message setting module 43 is used to set the 
display mode of the sub-display 14. 

The display control module 44 executes a display 
control process on the basis of the detection result of 
the system abnormality detection module 41, the event 
detected by the event detection module 42, and the 
display mode set by the message setting module 43, and 
controls the sub-display 14 to display. 

The operation of the notebook type personal 
computer according to this embodiment will be described 
below with reference to the flow chart shown in FIG. 9. 

Note that the operation of this embodiment is 
executed by electric power supplied from the battery 30 
or power supply 31 not only when the system is ON but 
also when the system is OFF or is sleeping. 

As shown in FIG. 9, it is detected if the system 
abnormality detection module 41 detects any system 
abnormality (SI) . Note that the system abnormality 
includes, e.g., a low battery state of the battery 30, 
temperature abnormality of the system, an abnormality 
of an application program, and the like, as described 
above . 
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If any system abnormality is detected in step SI, 
the display state of the sub-display 14 is stored (S2) . 
The display state of the sub-display may be stored in 
either the HDD or a nonvolatile memory (not shown) . 

A warning message is displayed on the sub-display 
14. This warning message reflects the contents of a 
message set on a sub-display setup window (to be 
described later) . For example, when a low battery 
state is detected, the sub-display 14 displays a 
message "low battery". 

Also, the display mode of the sub-display 14 
reflects values set on the setup window of the 
sub-display 14 (to be described later), e.g., those 
indicating backlight color, flickering, and the like. 

It is checked in step S4 if the jog device 15 has 
been operated. If it is determined in step S4 that the 
jog device 15 has been operated, the display state of 
the sub-display 14 stored in step S2 is read out to 
reproduce the display state of the sub-display 14 (S5) . 

On the other hand, if it is determined in step S4 
that the jog device 15 has not been operated, it is 
checked if a predetermined period of time has elapsed 
after the warning message was displayed (S6) . If it is 
determined in step S6 that the predetermined period of 
time has not elapsed, the flow returns to step S4; 
otherwise, the flow advances to step S5. This time 
period can also be set on the sub-display property 
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setup window (to be described later) . 

The method of setting the display mode of the 
sub-display 14 will be described below with reference 
to the flow chart in FIG. 11. 

In response to a property setup request from the 
user, a sub-display property setup window shown in 
FIG. 10 is displayed (Sll) . On this sub-display 
property setup window, the user sets respective items, 
i.e., a setup item (low battery state, abnormality of 
an application program, and the like), backlight color, 
message change, message cancel time, and message 
contents. The set values are stored in the HDD 29 
(S12) . 

The set values are reflected in a warning message 
on the sub-display in step S3 in FIG. 9. That is, if 
the property in the low battery state is set, as shown 
in FIG. 10, a message "low battery" flickers with green 
backlight. If one second has elapsed without any 
operation of the jog device after the message is 
displayed, the display state of the sub-display is 
reproduced. 

That is, in the notebook type personal computer of 
this embodiment, the display mode of the sub-display 
can be set in correspondence with the setup item (low 
battery state, abnormality of an application program) . 

FIG. 12 is a view for explaining the first example 
of information exchange between software programs in 



the low battery state. 

A BIOS 53 intervenes an event from a jog device 
or the like 55 to a control program 51 and OS 52. The 
OS 52 informs the control program of a low battery 
event Dl. 

Upon receiving the low battery event Dl from the 
OS 52, the control program 51 backs up the display 
state of normal display Al, and displays a message 
indicating low battery on a sub-display 54 (message 
display A2) using a text display command CI, backlight 
color setup command C2, and backlight control command 
C3 (designate to flicker) . 

Upon pressing the jog device 55, a display cancel 
switch event C4 is sent to the control program 51. 
Upon receiving the display cancel switch event C4, the 
control program 51 restores the stored state of normal 
display Al, and displays it. 

FIG. 13 is a view for explaining the second 
example of information exchange between software 
programs in the low battery state. 

On a setup window 62, a message Fl, backlight 
color F2 of the message, and message cancel time F3 can 
be set. 

Upon displaying the message set on the setup 
window 62, a program 61 sends a message display command 
Dl to a control program 63 in accordance with the 
setups (message, backlight color, and message cancel 



- 17 - 



time) on the setup window 62. The control program 63 
backs up the display state of normal display Al, and 
displays the contents corresponding to the message 
display command Dl on a sub-display 66 using a text 
display command CI, backlight color setup command C2, 
and backlight control command C3 (message display A2) . 

Upon pressing a jog device or the like 65, a 
display cancel switch event C4 is supplied to the 
control program 63. Upon receiving the display cancel 
switch event C4, the control program restores and 
displays the stored state of normal display Al . 

Even when the jog device or the like 65 is not 
pressed, if the message cancel time F3 has elapsed, the 
program 61 sends a message display cancel command D2 to 
the control program 63. Upon receiving that command, 
the control program 63 restores and displays the stored 
state of normal display Al . 

Therefore, according to the notebook type personal 
computer of this embodiment, even when the main display 
is OFF, and the system is sleeping, information that 
the user is to be informed of can be displayed on the 
sub-display. 

Since the display mode of the sub-display can be 
set for respective setup items such as the low battery 
state, abnormal state of a program, and the like, the 
user can recognize the state of the computer from a 
position far from the computer on the basis of, e.g., 
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the backlight color, the presence/absence of flickering 
of a message, and the like. 
<Second Embodiraent> 

The operation of a notebook type personal computer 
according to the second embodiment of the present 
invention will be described below. 

Since the basic hardware arrangement is the same 
as that shown in FIGS. 1 to 4 and FIG. 6, different 
operations will be described below with reference to 
the flow charts. 

In this embodiment, some cases will be described 
below depending on the system state and status display 
on the sub-display. 

<When system is OFF or is sleeping, and no status 
display is made> 

Note that status display includes "no status 
display", "new arrival mail count display", and "owner 
string display", as shown in FIG. 16. 

In a "no status display" mode, the title name 
of an application is kept displayed even when no 
application is running. In a "new arrival mail count 
display" mode, when no application is running while the 
system is active, and when the system is OFF or is 
sleeping, the number of new arrival mail messages is 
displayed. In an "owner string display" mode, when no 
application is running while the system is active, and 
when the system is OFF or is sleeping, a character 
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string (owner string) set by the user is displayed, 
<When system is OFF or is sleeping, and no status 
display is made> 

The operation when the system is OFF or is 
sleeping and no status display is made will be 
explained below with reference to the flow chart in 
FIG. 14. 

In this case, normally, the sub-display 14 
displays the title of an application (S21) . Note that 
the title names of applications to be displayed on the 
sub-display 14 include those which are registered in 
advance, and those which are registered by the user, as 
shown in FIG. 15. 

Assume that 1. CD/DVD, 2. digital audio, 3. TV, 4. 
application name designated by the user, 5. application 
name designated by the user, 6. mail, and 7. Internet 
are registered as the title names. The applications 
corresponding to these title names are to be started by 
the jog device 15. A case will be exemplified below 
wherein "Internet" is displayed on the sub-display 14, 
as shown in FIG. 17. 

It is checked if the jog device 15 has been 
pressed (S22) . If it is determined in step S22 that 
the jog device 15 has been pressed, an application 
corresponding to the title displayed on the sub-display 
14 (Internet browser in this case) is started (S23) . 
In this case, a message "running" is displayed under 
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display of the title name on the sub-display 14. 

FIG. 18 shows a case wherein the jog device is pressed. 

When the application title is not switched by the 
jog device 15, the jog device 15 serves as a 
single-action starter. Note that some application to 
be started is operated by the operation buttons, as 
shown in FIG. 19. 

On the other hand, if it is determined in step S22 
that the jog device has not been pressed, it is checked 
if the jog device has been flipped up or down (S24) . 
If it is determined in step S24 that the jog device has 
been flipped up or down, the title is switched in 
correspondence with an event generated by the jog 
device (S25) . FIG. 20 shows an example wherein the 
title name is switched from "digital audio" to "TV" by 
flipping the jog device down. On the other hand, if it 
is determined in step S24 that the jog device has not 
been flipped up or down, the flow returns to step S22 . 
<When system is OFF or is sleeping, and status 
indicates new arrival mail or owner string> 

The operation when the system is OFF or is 
sleeping, and status indicates new arrival mail or 
owner string will be explained below with reference to 
the flow chart in FIG. 21. 

In this case, normally, the sub-display 14 
displays status (new arrival mail or owner string) 
(S31: FIG. 22 or 23) . 



- 21 - 



It is checked in step S32 if the jog device has 
been operated. If it is determined that the jog device 
has been operated, the previously displayed title 
(e.g., CD/DVD) is displayed (S33) . Note that the 
previously displayed title name is displayed by storing 
the display state before the display state of the 
sub-display and reading out the stored display state, 
as described in the first embodiment. 

It is then checked if the jog device 15 has been 
pressed (S34) . If it is determined in step S34 that 
the jog device 15 has been pressed, an application 
corresponding to the title displayed on the sub-display 
14 is started (S35) . In this case, a message "running" 
is displayed under display of the title name on the 
sub-display 14. Note that some application to be 
started is operated by the operation buttons, as shown 
in FIG. 19. 

On the other hand, if it is determined in step S34 
that the jog device 15 has not been pressed, it is 
checked if the jog device has been flipped up or down 
(S36) . If it is determined in step S36 that the jog 
device has been flipped up or down, the title is 
switched in response to an event generated by the jog 
device (S37) . 

It is checked if a time set in advance by the user 
has elapsed (S38) . If it is determined in step S38 
that the predetermined time has elapsed, the flow 
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returns to step S31. On the other hand, if it is 
determined in step S38 that the predetermined time has 
elapsed yet, the flow returns to step S34. 
<When system is ON and no status display is made> 

The operation when the system is ON and no status 
display is made will be described below with reference 
to the flow chart in FIG. 24. 

In this case, normally, the sub-display 14 
displays the title of an application (S41) . 

It is checked if the jog device has been flipped 
up or down (S42) . If it is determined that the jog 
device has been flipped up or down, the title is 
switched in response to an event generated by the jog 
device (S43) . 

It is checked if the jog device has been pressed 
(S44) . If it is determined that the jog device has 
been pressed, it is checked if the selected application 
is running (S45) . 

If it is determined in step S45 that the selected 
application is not running, the selected application is 
started (S46) . On the other hand, if it is determined 
in step S45 that the selected application is running, 
the selected application is activated (S47) . In this 
case, the activated application becomes an object to be 
operated by the operation buttons. 
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<When system is ON and status indicates new arrival 
mail or owner string> 

The operation when the system is ON or is sleeping 
and status indicates new arrival mail or owner string 
will be described below with reference to the flow 
chart in FIG. 25. 

In this case, normally, the sub-display 14 
displays status (new arrival mail or owner string) 
(S51) . 

It is checked in step if the jog device has been 
operated (S52) . If it is determined in step S52, the 
flow advances to step S33. 

<When system is ON, status indicates new arrival mail 
or owner string, and application is to be ended> 

The operation when the system is ON, status 
indicates new arrival mail or owner string, and an 
application is to be ended will be described below with 
reference to the flow chart in FIG. 26. 

In this case, normally, the sub-display 14 
displays the title of an application (S61) . 

It is checked if the application is ended (S62) . 
If it is determined in step S62 that the application is 
ended, it is then checked if a time set in advance by 
the user has elapsed (S63) . If it is determined in 
step S63 that the predetermined time has elapsed, 
status is displayed again (S64) . 
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<When system is ON, status indicates new arrival mail 
or owner string, and application is to be started from 
start menu> 

The operation when the system is ON, status 
indicates new arrival mail or owner string, and an 
application is to be started from a start menu will be 
described below with reference to the flow chart in 
FIG. 27. 

In this case, normally, the sub-display 14 
displays status (new arrival mail or owner string) 
(S71) . 

It is checked in step S72 if an application is 
started from a start menu. If it is determined in step 
S72 that the application is started from the start 
menu, the title name of the started application is 
displayed on the sub-display 14 (S73) . 

FIG. 28 is a table that summarizes start and 
operations of the application mentioned above. In the 
second embodiment, the display mode of the sub-display 
is set on the sub-display property setup window shown 
in FIG. 10, and the values set on this sub-display 
property setup window are reflected in status display, 
title name display, and the like as in the first 
embodiment . 
<Modif ication> 

A modification of the above embodiments will be 
explained below. FIG. 29 is a table for explaining the 
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modification to be described below. 

Title display will be explained first. 
<Title Display> 

In the description of the above embodiment, when 
no status display is made, the title name of an 
application is displayed. In this modification, 
additional information (e.g., track number, song name, 
song writer name, and the like) is displayed together 
with the title name of the application, as shown in 
FIG. 30. 

More specifically, as shown in FIG. 34, additional 
information is read (S71), and is displayed together 
with the title name (S72) . If the application is one 
for CD/DVD media, the additional information is read 
from a CD/DVD medium. However, since the read method 
itself of the additional information is not the gist of 
the present invention, a detailed description thereof 
will be omitted. 

Even when the title name of the application is 
switched by operating the jog device, the application 
continues to send additional information, which is 
stored in a predetermined storage area (e.g., HDD). 
When the previously displayed title name is displayed 
again, the stored additional information is displayed 
together with the title name. 



<When status display indicates updated new arrival mail 
count, and popup display is made> 

The operation when status display indicates an 
updated new arrival mail count will be described below 
with reference to the flow chart in FIG. 35. 

The number of arrival mail messages is obtained by 
checking a mail server at a scheduled time (S81) . The 
obtained result is displayed, as shown in FIG. 31 
(S82). Even when another title is displayed, the new 
arrival mail count is displayed by an interrupt 
process . 

It is checked if the jog device has been operated 
(S82) . If it is determined that the jog device has 
been operated, the title name of the application is 
displayed (S84) . 

It is then checked if the application program 
corresponding to the title name is ended (or the system 
goes to sleep or is shut down) (S85) . If it is 
determined that the application program is ended, the 
new arrival mail count is displayed (status display) . 

In the above description, the new arrival mail 
count is popup-displayed, but the present invention is 
not limited to this. 

More specifically, even when the title of the 
application program is not displayed on the 
sub-display, the application can display a message 
shown in, e.g., FIG. 32 by an interrupt process. 
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Likewise, a system message shown in FIG. 33 can also be 

displayed. 

<Modif ication> 

The operation of the notebook type personal 

computer according to a modification of the present 

invention will be described below with reference to the 

flow chart in FIG. 36. 

Note that FIG. 37 is a functional block diagram of 

the notebook type personal computer according to this 
modification, and the same reference numerals in 

FIG. 37 denote the same parts as in FIG. 7. As shown 
in FIG. 37, the difference from the functional block 
diagram shown in FIG. 7 is that a main display 
open/close detection module 45 is added. 

This main display open/close detection module 45 
detects the open/close state of the main display. 
Since the technique itself for detecting the open/close 
state of the main display is the state-of-the-art 
technique, a detailed description thereof will be 
omitted. 

Referring back to the flow chart in FIG. 36, it is 
checked if any system abnormality is detected (S91) . 
If it is determined in step S91 that some system 
abnormality is detected, it is checked if the main 
display is opened (S92) . 

If it is determined in step S92 that the main 
display is not open, the processes in steps S2 to S6 
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described using FIG. 9 are executed (S93) . FIG. 40 
shows a state wherein the main display is OFF, and a 
music playback application is running when no system 
abnormality is detected. 

FIG. 41 shows a state wherein the main display is 
OFF when some system abnormality is detected. In this 
case, if "low battery" is detected as a system 
abnormality, a message "warning: low battery" is 
displayed on the sub-display 14 while being 
horizontally scrolled in place of a message "music 
playback in progress". 

On the other hand, if the main display open/close 
detection module 45 detects in step S92 that the main 
display is opened, a new window is opened on the main 
display to display a warning message (S94) . 

FIG. 38 shows the display states on the main 
display and sub-display when no system abnormality is 
detected. In this case, assume that a window 71 of a 
wordprocessing application program is opened on the 
main display. FIG. 39 shows the display states of the 
main display and sub-display when any system 
abnormality (low battery in this case) is detected. 

In this case, as shown in FIG. 39, a system 
abnormality warning window 72 is opened on the main 
display to display a system abnormality message. Also, 
in this case, the display state of the sub-display 14 
remains the same. 



- 29 - 



Therefore, according to the notebook type personal 
computer according to this modification, when the main 
display is opened, a warning message is displayed on 
the main display; when the main display is closed, a 
warning message is displayed on the sub-display. 
Hence, the user can be reliably informed of system 
abnormalities . 

In the above embodiments, the sub-display is 
provided at the rear position of the main body of the 
notebook type personal computer, where it can be seen 
even when the display panel is closed. Alternatively, 
the sub-display may be provided to the front or rear 
end of the notebook type personal computer. 

Therefore, according to the notebook type personal 
computer of this embodiment, the sub-display is 
provided independently of the main body, and can 
display information that the user must be informed of 
in various modes even when the system is sleeping and 
the main display is OFF. 

Since the display mode of the sub-display can be 
customized, when "red" backlight color is set to 
indicate system abnormalities and "green" backlight 
color is set to indicate reception of mail messages, 
the user can recognize the state of the notebook type 
personal computer from a position far from the 
computer . 

Note that the present invention is not limited to 
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the aforementioned embodiments, and various 
modifications may be made without departing from the 
scope of the invention when it is practiced. The 
respective embodiments may be combined as needed where 
possible, and combined effects can be obtained in such 
case. Furthermore, the embodiments include inventions 
of various stages, and various inventions can be 
extracted by appropriately combining a plurality of 
required constituent elements disclosed in this 
application. For example, even when some required 
constituent elements are omitted from all the required 
constituent elements disclosed in the embodiments, the 
omitted elements are compensated for as needed by known 
techniques when the extracted invention is practiced. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 



